® , a cobalt-based superalloy, is known to go through a martensitic phase transformation from a metastable face centered cubic (fcc) phase to a stable hexagonal close packed (hcp) phase during deformation at ambient temperature. In-situ neutron diffraction measurements were performed to study the deformation behavior ULTIMET ® alloys during two types of cyclic loading tests, i.e. stress-controlled tension/tension and strain-controlled tension/compression fatigue tests.
ULTIMET
® , a cobalt-based superalloy, is known to go through a martensitic phase transformation from a metastable face centered cubic (fcc) phase to a stable hexagonal close packed (hcp) phase during deformation at ambient temperature. In-situ neutron diffraction measurements were performed to study the deformation behavior ULTIMET ® alloys during two types of cyclic loading tests, i.e. stress-controlled tension/tension and strain-controlled tension/compression fatigue tests.
The relationship among the magnitude and sign of the applied stress (or strain), development of intergranular strains, and the evolution of deformation-induced hcp phase fractions during the fatigue testing will be discussed. Furthermore, differences in mechanical behavior between the two different types of fatigue experiments will be presented. The data obtained from these experiments will be used to explain the evolution of lattice strain in different crystallographic orientations and in different phases during fatigue. Also, we wish to improve lifetime modeling techniques of this alloy with this information.
